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(1 ). Furthermore, the measurement of 25(OH)D as a clinical assessment of nutritional vitamin D deficiency has become important in the management of clinical bone disease (2 ) . Vitamin D exists in two forms: cholecalciferol (vitamin D 3 ), which is derived from synthesis in the epidermis, and ergocalciferol (vitamin D 2 ), which is derived solely from plant sources (3 ) . Thus, the overall nutritional vitamin D status of the individual depends on endogenous (sun exposure, vitamin D 3 ) and exogenous (dietary intake, vitamins D 2 and D 3 ) sources (4 ) , and measurement of both forms in an equal fashion is very important.
Many assays have been developed to assess circulating 25(OH)D. Various competitive protein-binding assays for 25(OH)D dominated the literature until 1978 (5 ) , when the first valid direct ultraviolet (UV) quantitative HPLC assay was introduced (6 ) . HPLC detection provided the advantage of being able to individually quantify 25-hydroxylated ergocalciferol [25(OH)D 2 ] and cholecalciferol [25(OH)D 3 ]. However, the disadvantages of HPLC quantification methods include their requirements for expensive equipment, large sample volumes, and technical expertise to perform this type of analysis.
As the clinical demand for circulating 25(OH)D analysis increased, it was clear that simpler, rapid but valid assay methods would be required. Thus, in 1985, the first valid RIA to assess circulating 25(OH)D was introduced (7 ) . This RIA eliminated the need for sample prepurification before assay and had no requirement for organic solvent evaporation. However, the method was still based on the use of 3 
clinical samples
Serum or plasma samples from 50 apparently healthy subjects from previous studies in our laboratory were used for this comparative study. These subjects ranged in age from 4 months to 70 years. Some subjects received daily supplements of vitamin D 2 or vitamin D 3 (400 -1200 IU/day) for various periods of time. Other subjects received no known supplemental vitamin D. detection limit, analytical recovery, and precision
The detection limit, defined as 3 SD from the mean for the zero calibrator, was 1 g/L for both the DiaSorin and the IDS RIA. The ED 50 s for 25(OH)D 3 were 24.0 and 15.3 g/L for the DiaSorin and IDS methods, respectively.
The analytical recovery data for both methods, using human serum, are shown in Table 1 . Recovery for the DiaSorin method was 91-100% for both 25(OH)D 2 and 25(OH)D 3 . In comparison, the IDS method recovered (Table 1) .
Imprecision (CV), both within and between assays, was determined with serum samples at various points on the calibration curves. The within-and between-assay CVs were 2.2-8.6% for the DiaSorin method and 2.1-10% for the IDS method. These values are similar to those reported in the respective product inserts. (Fig. 4A) , whereas the IDS RIA and HPLC did not (Fig. 4B) . 
Discussion
During the past 30 years, many methods have been developed for determining vitamin D status in humans (5) (6) (7) (8) (9) . These techniques have involved competitive protein-binding assays (5 ), direct UV detection after HPLC (6, 9 ) , and RIA (7, 8 ) . The statistical analyses were performed using simple linear regression.
analyzed by the IDS and DiaSorin methods, the results were in good agreement ( Fig. 2A) . However, in samples containing significant circulating 25(OH)D 2 , the IDS method underestimated total circulating 25(OH)D by an average of 30% (Fig. 2B) . These data are confirmed in Figs. 3 and 4, which show that the DiaSorin method agreed with UV-HPLC analysis for samples with significant or minimal circulating 25(OH)D 2 , whereas the IDS method underestimated 25(OH)D, on average, by Ն30% in samples containing significant circulating 25(OH)D 2 (Fig. 4B) .
Vitamins D 2 and D 3 are both widely utilized in the food supply and are interchangeably supplemented in the milk supply in the United States (10 -12 ) . Furthermore, vitamin D 2 is widely used in pharmaceutical preparations worldwide, including the United States, Europe, and Japan. Hence, it is very important to select an analytical method that will accurately estimate total circulating 25(OH)D independent of the circulating concentrations of 25(OH)D 2 and 25(OH)D 3. From the data generated in this study, it is clear that the DiaSorin and HPLC-based methods fill this purpose, whereas the IDS method does not.
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